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TSC403 gene which is a novel gene efTicacious in the fields of studying, diagnosing, treating, etc. of, in particular, lung cancer, etc. 
and contains a base sequence encoding an amino acid sequence represented by SEQ ID NO:l . Human INGIL gene which is a novel human 
gene useful in regulating and activating cell cycle and cell proliferation, studying cell aging and apoptosis, clarifying pathology of diseases 
such as cancer, diagnosing and treating these diseases, developing and screening novel drugs for these diseases, etc. and contains a base 
sequence encoding an amino acid sequence represented by SEQ ID NO:4. 
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20 4 0 <7) ?0 ^ D - - ^ ^ pSV2dhf r t Mol. Cel 
1. Biol., i: 854 (1 9 81)) ^*i^J5^T#S. 

±mu!^ iz (D ^m<Di^ ^ ^ - ^ ^ ^ 
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T ^ s c m m m ^ m m v Td^tm.^ \zm m n ^ i)^ f)^ ^ 

^^7:$^ — (Dl^m&t\^X\'i. m ^it pEGFP-N. pEGFP-C 
(Clontechtt) . plND (Inv i t r ogentt ) , pcDNAS. 1/His 
(\nvitTOgen^)^<Dm^mmm^^ ^ --^^ pFastBacHT 
5 (Gibco BRLtt), pAcGHLT (PharMingenti: ) . pAc5/V5-His. 
pMT/V5-Hi s, pMT/Bip/V5-Hi s iU±ln\i t rogentt)^ <75 M A 

sfc, m m m m m ± ii -r ^ m (D ^ i7 - (D m 

10 ^ y n ^ — — § pAM82 CProc. Natl. Acad. Sci., 

USA.. 80 : 1 (1 9 83)3 mti^mmx ^ timommmm 

m^^^ i7 ^ — \z\t. ^ pPlCZ (Invi t rogen^:) , 
pPICZ a (Invi t rogentt ) ^Ti^-a^^n^o 

-/ a =t - ^ - t L X hm \zm.^tji < s x-yv'xUty 
15 M M ^ ?g i <i: r ^ « I- lt> A « h 'J h 7 7 > ( t rp) 
zf n =E — ^ Ipp — 37— , lac -^f u ^ — 

recA y U ^ - 1^ PL/PR u ^ - :^ - ^ ^ iii- M \Z m m 

•f U =E - ^ SP02 :/D^:-^-, penP :/ d ^ - i5' - 

VX\t. ;^ «pH05y n ^: - PGKT' D ^ - 

GAPT" a ^ - iS' ADH-^a^-^-^^J^iilCfiJ^T^ 
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^ — izl^Xii. SVAOA ^(D U ^ — U h a ^ )]/ 

7. (D u ^ - )^ ^ u^^ yzf a ^ t 

--tf (GST) iCOm^^eiUT^SEl^-fr^SfcfeC^ 
10 pGEX (Promega^t ) ^^^^f'j^T^^o 

±lHig S tcffl e> n ^ i^ife ^ b T li. ffl b ?g i ilffl 
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irlli. 1 1 75-1 25 91:. m 1 If&m 1 1980^ 6^2354* 

iS:^1±«^{fc# (si A ^fi' ; Biochemistry. 25 (25): 8274 
(1 9 86): Eur. J. Biochem.. iil: 31 3 (1 987) ^#MDo 

y ^ - (y)imm). f u-^ h ^ y y ^ 

^ u ^ h ^ y y ^ 7 y ^ -"r ^ ^ u T h if y y 

10 ^ nm^i^ ^ U h if y y - (HPLC) ^<D# 

mmii^ ^ n -7 h ^ y y ^ mmm. zn^<Dm.'^^m 

TSC40 a^e^Xttth I NGlLgSg04t^ta 

w^m-^'^'^titjyh^^mmt^Ty-izLy-y^ u-^ h 

\^ if y y ^ - ^mmX t 

^^Hj^i, ±iEco$n< \^xn^n^mm.Ts c 4 o 3 
saKRi^h h I NG 1 LmBnmif\z±^^mBn(o 

fz (D %^S.ifi t L X h m m X ^ ^ , ZLXifiM thX 
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>^-I?S)Sc:^:75^T€, n mm (om m \z ^ k) s mm. 

o^Lt^x^^ im.^it^m^mm r^jg^it^^ff^^j . 
B^±\t^^m ( 1 9 86) m^^^ o 

10 LTll, ^:JU^«yh> z^vV. -^^7.. 

^ :i ti}^x^ ^^mmn.^ -iBL\zmi^m^\-:i^mr 

2 0 ^ =7 y h mii^M%^\\Z^^^ ^ ± IS ia 
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m^U<. m^{tp3 (p3/x63-Ag8) [Nature. 256 : 
49 5-49 7 ( 1 975)] . p 3 -U 1 [Current Topics in 
Microbiology and Immunology. 81: 1-7 (1978)3 , 
5 NS-1 [Eur. J. Immunol.. 6: 5 1 1 -5 1 9 (1 976) ] , 
M P C - 1 1 [Cel 1. 8: 40 5-41 5 (1 9 7 6)) , S P 2 / 0 
[Nature. 2 71: 2 69-2 7 1 (1 9 78)) ^ y h IZ ^ ^ 

R2 1 0 [Nature. 217 : 1 3 1 -1 33 ( 1 97 9)) IIFS:t/^ne) 

\z&M-r^mmm(D^m<DMmmmm'^^^rnhmm'c 

10 # 

^ it , X. « ij^ u X ^ u > u 13 - ;i' (peg) ^ 
-fe>^-r'>-r;i/x (hvj) ^ (d ^ iz ^jk m o :^ m \z 

15 mh ^rcm^\z<i}:m(D:^m\zmcm fjii^m ^ [Meth. 

in Enzymol.. 71: 3 (1981) ; ± IH ,1^ ^ ^ ^ ^ It M iF ) . 
g W <h T ^in.i^M±W(D^mRZf^S^- '!7 a - > it h 

a ic cfc 0 ^ss ^ n -&0 m x\^ttii^m^w<D^m\t. 

BJSSK^taimtL'Tf'JMUifcEL I SAfe [Meth. in 
20 Enzymol.. 10: 4 1 9-439 (1 980)) » =7 — i7 T^if^v 
hffi, M^iSiS^^ -t^^u-- (Ouchterlony) m, ^ 

-1 L> J 7 ±. -i m (o — Wi\ztK w- (o ^ m \z m ^ nx 



.9940190A1J.> 



wo 99/40190 



PCT/JP99/00419 



27 

^ m ^ (D :^ m \z m ^m-r ^ :i t ii^ -c ^ ^ , 

5 (D $> ^ m m \z isl ^ L r m m ^ <D m7i<. t V X m ^ 
^ n ^ <D izmv X ^ 0 . m^(D:fsm\t. m^co^m^m 

HiiLTVi^. Z. <D ^ o \z LX n ^ ifiWi^s M I' ^ 
7&i < b T ^# n ^ ia * ^ M a K II 14 ^ % 

n\zmmx ^ * ^ it , t^^ ^ if ^ ;^cJ: si ^ij^ s #^ 

15 -f ^ h (D X $> 

S fc, 2^ % {I J; o T BJ ^ n * % it T <7) 

SH It $s ^ s -rn ;^ 1^ a G ^ o - ai5 X It ^ Bi5 
<Dm.mmm^Mm-t^^^\z^Ki. mi$- h l < it^mm. 

20 ^. 

* % 0j II J: ni^ , ?s M ^ *5 T % 51 M ii in b T 

^TSC4 0 3Sfe^X«k h 1 NG 1 LSe^cD#«E 
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4 0 3jte^X«t h I NG 1 LiteT^^i^Sttite^ 
5 Sfc, BJ J: n tf, |tfflSS3^ tt^fli^ :fc ^ ir^i^, 

^fcubiz. mm ^^r ^ ±m^i^uun^mnL^ 

TSC40 Siie^X^tih I NGlLite^OiT^tl 

10 ;i t D -liffl Jiax *5 tt ^ M ^ife, m^(D-mm 

TSi-Sc t^e-pT, ^ 3s (^) ^ m^-m^Ji^oym^. 

^ ^ (D ^ lil 7^ bJ T s ^ o 
15 M«S«-9->:^-'l^5S^^tt?>^feTSC4 0 sae^XH 
4 0 smiS^XJifc: h 1 NG 1 LiieTOX^U--> 
m h- ^ l^t- |gDNAIIff)t(i«, :;^(^<fce)7^t)<^7&5 

20 ^ n So 

(1) - A-f :/ u iS^-r -tf-e^ a =iD--A>r:/ 
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(2) 1^^@H^J^3l?U -b?-eiiili-rS:ii?iJ ;^ ^ — -tfil 

mSJC (PGR) ti'!'lU;^c:TSC4 0 3iteT 

X«t h I NG 1 Lae^C3±gRXH-SI5C0DNASffM- 

;itlibDNAm}^(D i^J$.<Dtcl^\Z. STTSC4 0 3 
ae^XHb h I NG 1 LafeTtlslUSE^J^Jt'^:/^ 

10 itx^-frT, TSC40 3ilfe^iE?y3?.ttthINGlL 

y ^ > -z^ m m-r ^ ^ t X' ^ ^ o 

c?[)*^^S0.^3&^ ?>if S b lie i^:^feti> T S C 4 0 3 it 
e^SffM-X^it: h I NG 1 Lit^^Iff)!-*^^-^"^-^ 

m mx ^tiit t < \zum.-^ nr. 

^^(Science, 230. 1 350-1 354 ( 1 9 8 5) ) ^ % $ 

^±^t» ^mm^^ lifl. 8 (9)( 1 990); SeK-^^' 

mm. mmm^^i. ^^Liamm). 35(17) (i 990))<^ i^i-rn 
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T cfe :p T V^c 

Lfz^ zf D N A -r-^ o/:inf.;^-U;fDNA«gft 
D N ^mmU ^JAi^DNA^^^S (Pharmacia 
5 LKB Gene Assembler Plus: 7 t ;U "7 -> T ^ ) ^ ^ IB L 

i7 u :t ^ }^ mm. ^K>0^L<\tmi5^3o^^u^ 

5^ H S ^ 75^* lif ^ L < 5^ -r ^ S o 

fey a — ^ ^f)^, ^UM(D h (D -r^ ^ -o X h ^ 

iz J: -D X m r) ^ 1^ ^ :i t f}^ X ^ ^ ik ^ ^ mWi. 

20 

Jim^m\t^m\zu-:>x^ c tf)^x'^. m^\tRT 

—PGR [Reverse t r ans c r i bed-P o 1 yrae r as e chain 
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reaction; E. S. Kawasaki, et al.. Amplification of 
RNA. In PCR Protocol. A Guide to methods and 
applications, Academic Press. Inc.. SanDiego. 21- 
27 <1991)D {Cj;?)RNAitil>l^y-1f>yo>yhMtff 
5 CMolecular Cloning. Cold Spring Harbor Lab. (1 989)!) , 
in situ RT-PCR CNucl. Acids Res., 21: 3159- 
3166 (1993)D ^ in situ J\ ^} ^ -~ b > ^ <0 
m^V^}V(:<D^ti^m^. NASBAffi [Nucleic 
acid sequence-based amplification. Nature, 350 : 9 1 
1 0 -92 (1 99 1 )3 Sl ^ ig= T-^ tlT ^ CD ^ 

^ <D ^ (D ^ m-ij ^ \z ^ 0 vi-rnfc^jfunsEbff^o 

:if%mm'^m\t. Mi^>^>CDTSC4 0 3jte^3!:ttk 
h I NG 1 LiteTcD^ai<^fe«?)OM^^!y h^Er^iiffiT 

15 tS±fETSC403 jteTWH-Xl^thINGlLjte 

Tefn-^'^^-r^Tsc4 o sit^s^xnt h i ng i 

20 ±TicA'i':/u;5'-rx-r^DNAiffit*, ^n^n£^m 
m iSL 1^ t. \^ X ^ z. t i)'^ -Q $> ^ o ^ 0) m(D f$.^ t 
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D N A U ^ 7 - -fe\ ^ -> ^ tJ7 Ix- 5^ H = >J > SS, 

Vic 

± :^cC £ ^ * n T T J; v^c 
^ fc, bJi IE * % p s S6 ffi b T # n ^ tst ^ IS 

4'(0TSC4 0 sae^SE^'JX^th I NGl Litfi^ 
g^^MTSC4 0 3afei^XH^*feMth I NGl L® 

tmm^o^M^^^^mmT^ ^ Tsc4 0 3ae^ 

Xlit h I NGl LiteTlCgHilfS, llrfci^Jirsl^ite 

20 B^lt/&^/6i^?R'J^<i:t^^^^^ + <^T S C 4 0 3 AfeTX^ 
khINGlLil<5TO@S^'J^^i:f-«k-^'^> 
t43(DTSC4 0 SitE^Xl^th I NGl LitfeTJCil 
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CD T So 

5 &M> ^15 ^J#^: lXU4l;i5liTl«bb<ltl&<@7!> 
rTSC40 3iri<*:XHth INGlLSi^^J tVi"5)Sr 

10 ftjffi-rnii, ±fa!^^MT s c 4 0 3 ae^. m^m\i 

hlNGlLit^T, ^ST S C 4 0 3 iieTRO^^^ 
t h I NO 1 LAG^OillSE^O^Rr^EtntS. 

*^0^}i, 75^56^?,^^MTSC4 0 3ite^. 
thlNGlLitfeT, ^^T S C 4 0 3 ite^RI)^^ 

So 

SttmJl<?5SttS^. ^^MT s C 4 0 3 agi^x«^ 

h I NG 1 Litfe^<^^^b^cs^^^T^m■rs^l 

{SfflS^^15{CJ:STSC40 Sitls^X^bh INGIL 
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»^L<(l±ISTSC403fci^*:XtSb:h INGlLta 
M!N-{C*3tt^T S C 4 0 3 mBmXitH h I NG 1 LS 

BMomm (^m) x«Tsc4 0 3^aMx(ithi 

TSC4 0 3irL#:X«kh INGlLtAW^mmT^ 

ic:^sti<g>Tsc4 0 s^asx^t h I NG 1 Lma 

x7.i5'> • :/0'y hXit^Ay^Uy h±TTSC4 0 
SMSKXttk h I NGl LSe«iH^&U?#§o 

TSC4 0 3fex{*:X«thINGlLin:#:Ji, 

15 ^ y y( y y.\tm^m.WLm¥r ^ (D T s c A 0 3sa^x« 
fchiNGiLiisK^^m-r^c:<i:3&^-r^i>. ± 

iETSC4 0 3trCf*:X«t:h I NGl LjfL#:(7)S^fi^t'S 

20 ^:it30«T^^. 

^*^TSC403ilfcT, S^^MbhlNGlL* 
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^ rci&. CD ttf- L m w m t L X s^^^-rA/y;!^ 

^ > h T y ± m (E L I SA), SJcl*i®^JlE^^& 

5 (R I A), ^t&ik^m^^m (I Ru A), ^^^mmm 

(I EMA):^j:<i:=l:#iJ5^-rs;i<h;6«T#^o 

:^^mit. TSC40 3MBKX«fchINGlLg 

M±fCi^l£-r'5TS C4 0 3gaM^-fe7'i$'-X«b h 
10 I NG 1 Lmi&n\y±:f^-^hm^'r^h(DX'$>^. 
i^TSC403MaKl/-feyi5^-X«khINGlLM 

fcTSC40 3 m ^ V. X it }1 h I N G 1 L m & ^ ^ 

(TSC40 3mBmm^&m^Xit]^h INGIL^ 
exists itxtl) ^ffitti, ^m. :^lli^<7)75 

T^-5o A^76^S^TSC4 0 3MeKV'-fe:/^-3llSt 
20 h I NG 1 Lm^nUiZZf ^ - (D-^^^^'BiZ/m^^i^^U, 

T- ^ S . 
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h I NG 1 L^eitU'-fey^ — ^vwi:in^><^Kff)T-ii, 
:in^^m^(DmM(D:^i; ^) - - > ^ i&Wi \zm m ^ z. 

5 ft^^-r^fb^i^ (^^^{b^t), ii^^fb^ti, 

$ it T f'J ffl -r -5 ^ <J: T # , ^ iB ^ a M 13 jl « n T 

10 o^nm hx^xmm-^ ^ :i thx ^ 

}immM 7. ^ ^} - y if 0^ - ^\ ^ X vi,. mx\t. 

0 13 11, lil^-r ?.m^iJCD*#TT, TSC40 3 

seHi/-fe-/^-> h h I N G 1 L ® a K -fe - ^ 

20 ti^n 6) (^®f it TSC 4 0 3 MeK, kblNGl 
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ck ^ T. mumm t T s c 4 0 3 m&mu±i.zf t 

/{>^TSC4 0 3mBmU±.-:/^-X\t\i h I NG 1 
BMUiz-f^ — ^mW~C^. bTTSC4 0 3^6 

MO^ttXfib h I NG 1 LgaK<^?S't4. ^J;^tf,^fflfia 

15 tim^stt, (75 iiii $ij T # ^ 5 ^ f J Sir -r ^ c 

75^75^-5^^^^-&7'y-fe-f{l43ViT. TSC4 0 S^Q 
Mlz-fey^^-, b h I NG 1 LMSKHr:/^-XJi-?- 

n^,©t9fM-ti<ii^^n^. jffiiii(7)Tsc4 0 3^a^i/ 
-11^:$'-, k h I NG 1 Lm&nu±:fi$^-xittnib 
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\y±':f^-\zM'r^'^^X\t\i h I NG 1 LUfiKlz-fe 

TSC4 0 3^^V.Uff^--X\t\i h I NGl LSS 
HU'-t:/i5'-.i:, TSC40 3geMXJit:hINGl 
5 LmBM L(D^^(Dm.m(DRmthU^c TSC40 3 

^aM<DXttt h I NGl Lm^ncoyi^^ n^-:^^ \^ 

:/^F^'f{y'(^)^^«^3J:e)fCbT^«fLT. TSC40 3 
^BmU±^^-E.mtB'BX\t}:i h I NG 1 L^SkV 

10 ^ ^. 

:^^BA\z$in ^mMT. ^ ^) - > ^ CD Tz !t) (D m(D m 

TSC403SeMl/-fey37-3ltit:hINGlL 

m a ni^-i^ ^ - ^ ^ ^^^^ ^ 

\^ y ^ t- \t ^ o ^ ^ (o o z: t ^ ^ ^ ^ ^ -i^ ^ ^ 
:^Vi-ci^#^iafb^4^^T S C 4 0 3 Se^ v-k^^ 

-Xt*thiNGiLSeMU-lr:^^-iSJrN$i±. iJfe 

^»<D;&^t'T, 3S u s J^:^ !^ ^ m -r ^ 

20 (0iJ^t^. P C T^#l^^i:jr^## : wo 8 4 - 

0 3 5 6 4 # H§ ) 0 

mm^ ntzT s c 4 0 3^eKix-ty:5^-xiiti- 
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- - > -if t^m \z m ^ -f u - h ±\z^m-t ^ :i ta^-T^ ^ 

tn.W Si TSC4 0 3m:BnU-tZfi$'-X\t\i K 

5 1 NG 1 L m & niy ± zf ^ - ^ m m ± iz m ^ :i t i)^ 

T ^ So 

$ ^ * % 0J tt» ^ ^ mm 7. ^ V - =1 > ^ 7 ±: ^ <D 

mm^h^mtr^o t s c 4 0 3 m^k w-t:/^-. 
t h I NG 1 Lmi^'S.uty^-x\t^niE>(Dm)^\zM 

t h I NG 1 Lm^mu±::f^-\z!^m^\zm'^'v^^ 

m tn. ^ \z ^ m.^ E \z J: ti T s c 4 0 3 m^m u 
-ir:/^-x«t h I NGi Lm&nuf:f:^-(Dix\t 

mrc. mm 7, ^ - > -!/ \zm ■^^u^:f]mtv 

X\±. ^ 14 T S C 4 0 3 it e ^ X « # te k K 

I NG 1 Lite^^'^w-rs?&£K^iBBa^^;t«*fflfla 
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m^mm-r ^ I m^\zi-i. Tsc4 0 3^SMix-k:/;$^ 

-Xttk h I NG 1 LmBm:\yiL-:f^'-<D±!^m^^m 
5 ^ti:^9tm \z ^tiit. J: 0 m ^ U X it ^ ^ L fz B m (D 

TSC4 0 3mBm<Dmm-wxit\i h i ngi Lm^m. 

(Dmm^. Xltm^it. > • t: # (in vivo) T T S C 

4 0 3 mB^xit\i h I NG 1 L m & n (D mm ^ 1^ ^ 
10 rr- m -r ^ B m <7) ± m ^ m \z ^ t£ m m m. X \tm m T ± 

INGlL^a^TrfriXh, TSC403MfiMT> 
TSC4 0 3MeK-f>tt::$'-Xtlk h I NGI LW 

15 BM-i > ^ \i ^ -tj: E ^ifnt ^ ^ tfj^'p^m-^ & m 
mmmy ^ a if «nj^tiTsc4 o 3 m:Bnxit\i h 

^ tg T ^ 



BNSDOCID: tWO 9M0190A1 J_> 



wo 99/40190 



PCT/JP99/00419 



41 

±m<D ^ K> ^^fS-Xit^^LTzmmo) T S C 4 0 311 

SMoj^^^^^^^z-tit h I NG 1 Lm&^oymma^^'i^^ 

:^ m t L X it. ^ r^iM pUtT ^ :=. > • :^ ^ ^ > \z J: ^ ^ 

mx'$>^. mBMo $> ^7 s. y mnm^. \zm 
t^v. Lx. m mm m m (D m '\± ^ ^ ^ ^ \z m m tji m 

i^^ik^-t ^:fof^x $> myDm\zJ^'oX. ^r)m-Bis. 
10 ^tzit^^t^T s C 4 0 3mBn(Dm^^i^y-ith: h 
I NG 1 LmBnfDmmi^^WtWr-t ^ Z tifiX ^ 

T'^^o mwi t VX. :i(D7-:fu-^\z^D. m< MM 
15 (^iatt(DS*<^:^<C^^T— ^::i7(pharmacore)=£:f#-5^ 

tii^x ^ m^'^ Mm ^ m \z m tji w \z M -t ^ m 
m^rz\t^m^m\z^^i.rz^'f^\^<D;'^>'^^*)^'y 
20 ^\zmR-^ titz^zf^ T - -^ ::i7 tvx i^mr ^ 
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I NG 1 LMaMC0?S'l±^jb<«^^14^^^"t"^ 
TSC40 3^a^XtttKlNGlLSaMCD-r>t 

5 /7D->'ft:TSC403it^^5:ti^a->fkkb 
INGlLae^*ffi<'^T, i-^7^j:S<DTSC40 3M 
SKXHk h I NG 1 L^eK$:A#bT, XBB^^ 

oiH^'js^: 1 X \t 4 \z ^ n ^ 7 ^ y m.^m ^ K) ^ 

10 TSC4 0 S^SMX^th I NGl LgSKcDii^Jc: 

2^^B.^{ii:nti, TSC4 0 Sjt^ST^^ / y ^ 7 ^ 
h ' •7':7X(^^-7'^7.)X«t h I NG 1 LitfeT-^W 

^ Z.n\ZX-oXTSC4 0 Sjie^X^tih I NG 

mtS.T S C 4 0 S^SKXHhh I NGl L M B ^ <^ 

'\^\zmm ^ ^ ^ ^ <^*''> SP"^^ T s c 4 0 3 ae^M t), 

20 t h I N G 1 L S^!^. ak^T S C 4 0 3 it^Ri^^ 

4^X«3feigkbINGlLjie^S4^5i^^ mW\HX EO 
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& m m ^ M m m \z m ^ T ^ am & K> . o Ts <dk^^ 

iffflSa (E S ^fflB^) ^ tlT ^ (Capeccchi. 

M. R. . Science. Ml. 1 288-1 292 (1 989)). 

(20) (1 996), ^±tt) <^^'I4M T S C 4 0 3 it 

1^ ;^ t h I N G 1 L it ^STSC403 

10 \z ^ X ^ iz ^ ^ (D^m-^ :^ i^^'t ^ ^ ^ 
ggs^ii^oiiSffl 0, 2fe# $ n;t T s c 4 0 3 g e 
KS-liXttt h I NGl LmBm^-^-hL<\t^nib<D 

^^'14=&Wr^, TSC40 3®eKX«t:hINGl 

15 fa a t L X (D m ^ m r ^ MM ^ m m • rji^-r^ii<J:75^ 

t h I NG 1 Lite^<^1^tiiffl<7)it#S^^^"^-R'^/ 

x«!t#^^a-y<h L X m m n ^ D N A m >^ \z ^ 

^j;^Ji:*:^0-3tI^t>S±iSTSC4O 3iteT^a- 
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-f -7 - ( -fe > 7. y ^ -f - S. ^ T > ^ -t > X ^ -7 - ) 

Ml M (7) M m t^j: eft gjl 
H 1 1^ M 1 <75 (2) lc'{J£ / - it* > :/ a h ^ I- 

V) m^ti:^mmT s c 4 o 3 ae^ © t h *5 ^ 

SI 3 ti^SS^i 1 CO (5) -5, y-if>mm\zX^ 

TSC4 0 3 <^ hum\zii\-y z>^m^^-rm^ 
15 Rm^M-n ^ 

TSC4 0 SmfSTCDk |>m^H:j3tt^^51=&^"^Iii® 
20 TSC4O3a'e^G)b:hMMl'*3lt^%Jl=£^"^0® 
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^^■y ^:^mmT s c 4 0 3 m^^^'^xmmommRm^ 

C GenBank A. C. No. AF044076:i <h CO 1^1 ^ IH ^ ^ ^ 
^ ^ To 

119 ^i, 2 (D a)\zu^ 1 6 (D \i h j^xmm^^ 

mi 0 tt, ^ jTjE 2 <73 (2) 13 tJ£ e> i:^ fii 5^ B « i?>a ^ ^ 

1 5 m Bn m w.-f ^ ± isb ( r> ^ ^ ^ ^ 

^ss^^ij 1 

TSC403ilfeT 
20 (1-1) Cr-''P3 ATPT'^l^bfc^tH:^}* 
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Tzo myj m <D ^ m \t n m \z i^j^T. \zB -r V 7 > i/ <D:^m 

(Liang P.. et al.. Science. 157. 967-97 1 (1 992)){3 

5 mm., wu. fim. mxiwi. a^^. mm. ^mrzs 

'b M : a ~ > ^ y ■i; (D ^ ^ i)^ h tz ^) A 

RNA (0. 2 u S) ^> i^JL^}V\fUt}--^^-hm 
il^nfc7K8 ui \ 3' -7 > tl - \^ ' ^) -f 

y ^ ^ - G (T) 1 5MA (M«G, AJ^XSCOM-^^ 
10 T$)-5)02 5pmoli:tg^b, 6 S X: b ^ m M m L tzo 

z. (Dm^\z 4 u 1 ©5X77 — xh • 7. V V y Y Wimw. 

(BRLttii)v 2 II \ (O 0 . IMDTT(BRLaM). 
l/il<O250mM dNTPs (BRLtt§ii). Ijxl 
C7)U4^5?^l^7--lf'-<>tt'^ - (4 0m&: TOYOBO 
15 ttM) RU^l U 1 (73X-;'^-7.^^U7'hIIj£fe^P^ 
(2 0 0^i4:BRLtt^) ^JDAfc. 

3 0 At 1 S b 7K <7) Jn Hck D 2 . 5 S T' 

H^iRL, {sg^B#^T'-2 0"C-«=jlbfe» 
20 cDNA«, C r -^'P ] A T P T'MIt U ( T -7 ^ 

PCRl;iJ;Oii't'i$-a:/c:. iKDcDNAOPCRit'ti^, 
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=S-2 0Ml®PCR?l^?Stt, 2 ti \ <D R T S. 
Jt-U-^t^. 2 n lOl OXPCRlIffilS {-^ i] "7 . 

4 It \ (D 2 . 5mM dNTPs, 0. 25Ail<^Ex 

5 Taq DNATj^U^^-ii (5#{i/ml :^:tr^ttSli) , 
(q!-''P3 ATPTliat-fc2 5pinol<^3' - T>:^- 
H • :tUd'-dT:/^-fv — B:r;2 5pmol<735' -^^ 
-TV- (No. 2 0, iE^J#^: rtc^TME^Jc^ffiitlH^'J 
<&W-r^ 1 0 - raerx^=^v:t'Jn*p?^l/:r5^K • 
10 -7-) ^^^TV^fc<, ^fc, P C R S/S «mT O 

fj: ^Co BP ^ . 9 5 -C T 3 53- . 4 0 T 5 ^ fa^ 5: ^ 
7 2 r -e 5 ^ W ^ 1 it < ;U i: b T fr J'cJ: , tl ^ 9 

5 r 0 . 5 ^1, 4 0 -C T 2 ^ f«1 S. 7 2 -C T' 1 :B- FbI 

^4 0 ^ . m.'^\z 1 2v,-cb6^mELm-&^ 

15 ^Co 

PCRSiS-!t>>'';i'<S:XiJ7y-;l/-eJ4diL, y ^ )V 2^ 
y ^ Y . - /7 X > v > ^ 14 I;: S M ^ b T, 6 % T 
i^U-'UTS K7. SM'^l'T • — ^ :r. y -y y if ' ^ 

20 — 0ife:t— h^>^^^^^:71'-^^^^^-- 
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^^n^y;i/=^. 3 uumm.:: tw r) mvtctk^ 300 
5 ' ^ ji tmrn.'^M^ ^^^^Tcmi. c dn A^mi^^tLx 1 

(il(DlOms/m\^')^~y>tO. 3M NaOAc<0 

^^y\z, y - )vttm\z^-oxn\BiiisLL. loui 
(D d u 20 \zn mm \^ Tzo ni^^s>orc^\z. s p. \ (d :i(d 
m^f)^^^^^tiTco F c R (D tzf y ^ - \tm^ <D 
10 p cR\znvx tmc tLtco mmti±^ o)nmmm 

iiBMiic^ n->->^b/to mm^mnAB i a 7 7 

15 *tM) \Z ^ X^'^\^fz. 

}LU-J3m\ZX. 1 3 CD b K 5- I- R N A 

TSC4 0 3DDt^^bfe. 
20 ^ommn^ 2 5 2 5? e>7i-:>TVifc, 
F A S T A P ^JT' ^ A (Person W. R. . et al.. Proc. 
Natl. Acad. Sci.. USA. M. 2444-2448 (1 988))^^ffl 
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-r^'GenBanck/'EMBLT'-:^' — X^I^COD 
(DP C RM'^ii^i&fOnMU^d^^fDDl^AM^lth^m 

^ ^ m u :i t f)^ m -f)^ t ta -o tco 

5 (1-3) cDNA(73X^'J— ->y 

t ME c D N A ^ ^ U - tt, ^ (dT) + 

^>^A^^-tJ--7 y^-TAH • thlE^fliScDNA 

i:Un i-ZAP''" XR(7>h7^v->tt®l)^ffi^^T. 

10 -^T^^b. Ca-'^PD-dCTPtrT^m^tlfc 
c DNAKIfM-<&fflViT^ro7.^ ij — - >:^^ff7iofco 

^ U - > ^ mVi ^n^,0^fAcDNASR^ 
pBluescr ipt II SK (-) 4- <7) > • f H ^ 0 tb b fc. 
^(D^Wz. ±iaTSC4 0 3DDtMLT*<Jl0 0CD 

15 y^-i'^JiigU;^c, ^cDJl£^J;0, ^rnaf^oK^ 

TSC4 0 3DDlC^B|WI-r^m'&bfccDNAia?'J 
(TSC403)ti. |+^$nfc5^^fi44316Da 
:£^T^4 1 67^y^<DmB^::i-\'r^l 2 4 8 yf. 

3 1 9 S^^i'l/^t^^F^^/uTfVifc. 

-^^gE5^J^^b^<^jtfe^(7)M^^ (TSC4 0 3 MB^) 
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mnm ^ -i > ^^t^M'Q'c & ^ z. tij^m <^ tti 

5 ^tz. :^ m m m. T S C 4 0 3 khlamp- 
1 RXI I amp-2<i:*<3 3 0%<Z)>1^^^v?-^Wt'TV^ 

tZo 

(2) m.m\z m-f ^ mm 

/ —-^f y . ^ U y h \Z\t. thMTN (Multiple 
-Tissue Northern) u y h I <!:: 1 1 i ^ u - > f ^ ^ ^ 
n) ^^fflbfco cDNAKfr)t«, T3tT7-/n^- 
15 ^—^^icDZfy^'^—^'^y^^^^^- PCRfc:J;-:3T 
[a-'^PD -dCTP-CUI^Ltz. i^MM^^'stJ:^ 

- ;Hc o ) U , ^ n 75^ M S 3^ a h - Vi, 
;n U < -fe' - ■> 3 > * ff T'J: o fc» 
20 y U i^-l- -tf-i^ 3 ■^•^LfeM^- 8 0 X:T 
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mmizio\^^X. ffl h h liii^ li> 'bB (Heart), B 
(brain) , M (Placenta) , B (Lung) . B M. 
(Liver) , # S5 ( S. muscle) , WM (Kidney) , B 
B. (Pancreas) , (Spleen) , i^B (Thymus) , 

5 iL^ (Prostate) , ?f m (Testis) . 5P m (Ovary) , /h 
fli (Small intestine) , B (Colon) RZS^mitmik 
5^ (Peripheral blood leukocyte; P. B. L. ) TS-S. 
mm ^ K). T S C 4 0 3 \Z m m -r ^ t]^ m ( Lung) 

13 *5 T 4$ s w M ^ $ n fc. 

10 (3) FISH 

^ <D m ¥i(D Tci^ <D F I SH«, {i> m (D m 

(Takahashi E. , et al., Hum. Genet., 86. 14-16 

(19 90)){3Se-pT, =S-3X5h*DNA(^0. S^g^^r^D 

15 100:7^;PA(7i/*t^, ISO100)XJiCCD 

t* 3 > M ) J: ^ T ii A n fc. 

CD m ^ ^ U m L Tz if i- )V \t. ^ 3 ^ O > K 
20 q 2 7 \Z m^i^T ^^tzo t^oT, TSC403cD^fe<$: 
^ §15 <4 3 Q 2 7 t Ip] S T # fee 

(4) R T - F c Rj^m \z ^ ^mmmw tmm.^\zi5n ^ 
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TS C 4 0 3ite^©^Il3i)^k h^S^BS^tSSm^lC 

^ X m ^-r ^ E ^ ^ m ^ ^ tz ^ \z. 4-0 cDmi^^ 

(A s p c 1 (^^tt^Jg. I. Natl. Cancer Inst., 
5 67. 56 3-569 (1981)), Bxpc3 

Cancer Invest., 4, 1 5-23 (1 986)) . M i a P a c a 2 

(.m'm, Int. J. Cancer, H. 1 28-1 35 (1 977)) 
PANCl (^±^'14, WS^. Int. J. Cancer, 15. 
74 1 -747 (1 975)) i 9 O -fg ffl ( m :^ ^ S 14 W ^ 

10 ^n^^j^vm^) (DRT-pcR^m^nr^^rz. 

mt>. ^RNA^ISOGEN (?0^tt^) S^ffiU 

X mmw tmmui)^ ^ ^mv It I o u i o±rna^ 

10*>(iz:<DRNase7U-DNase I (^-U>:^ 

fc« -;$:mcDNA5::^-'Jrfd (T) hL =y > ^ K^f =y ^ 
-^-^ri^fflUT Superscript I""" RNa s eH-il*^^l^ 
^(^<:7-xi'ya>?-ai^)irJ;oT-&^L.fe, 2 
IX 1 © 6- H 2^3 * P C R 1^ iJI © 3t 66 Id ffi Vi 
20 @E^J#^ : 8S:i;iE^iJ#^ : QiLT^r^^SH^K^ 
y5-1'-7-PlRtJfP2€, 2 5 1i- ■< © P C R it "Ji 

© i6 ffiffl L fco 
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f^, PCRg/S«2 5ngcDNA, 1 0 n U ^ Zf y 
-fT-, 2. 5mM dNTP&r/O. 25UOEx 
taq DNA4?U^^--ti(37*7*tM)S:-^tr2 0 

5 5 % T:»u-7.^}l^\zmm-^^ 

±IHlctJeVi, 4^cD$fflfia^ (cell lines: 1/ — > 1 = 
AsPc-1, 1/— >2 = BxPc-3, >3 = 

MIApaca. ^->4 = PANC-1), lE'^mB. 
10 ^llt (Normal Pancreas, U—yiRl^2) . B^B.f^ 

(Pancreatic cancer; 1/ — > 1 ~ 1 1) RXfiE'^BU^^ 
(Normal lung) =^ R T - P C R ^ tfr b ^ M 2 \Z 
3^ -r j1 0 f -5, 

mm^K). TSC4 0 3%J1H, lE^^lilM^ 
15 (Normal pancreas 1/ -> 1 & 2 ) 43 T ^ ^ e> T , 
SiJlia^ (Pancreatic cancerU— >1~1 lS.tJ^Cell 
1 ines U — > 1 ~ 4 ) }i(D ^ IS s?) ^» ^ ^ ^ <t ^^J ^ fe« 

, ± iH T f ij ffl b 4 ffi o IS ss ^ « « ^ n -1? n 

20 ® 0 2)o 

Aspc-1 ;CRL-1682 
BxPc-3;CRL-1687 
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MIApaca;CRL-1420 
PANC-1;CRL-1469 

(5) ^mcomiz^i^-y ^ T s c 4 0 3 m&f- <D^m (y- 
^ > :f u y h mm) 

>h*hoy>ttSI) ^cTSC4 0 3jteT^/'^-f:/'J^5^ 

ffi ^ ?s M M B: lE ^ iia 11^ « VI rn < > t* h □ y > 

m 3 ; 

15 brain tumor (flfeJJSMiJ) , brain normal ( IE la M ^ ) > 
kidney t umo r ••• ^ H iia ) . itidney normal ( IE W M 
^fiil) , liver tumor ( ffF IK ^fl ^ ) , liver normal (IE 
"^MMMM) , lung tumor (SipJSiia^) , lung normal 
(lESBili^vait) . breast tumor il^^BMU) . normal 

20 breast (iE',tSS)Mil) . uterine tumor (TSJSM^) > 
normal uterine (lE^^'^Mi^) . fallopian tube 
tumor (mm (77Dtr7>) JSia^t) , normal 
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fallopian tube ( IE 5P tr M ) . ovarian tumor (WM 
m^S.^) . normal ovary ( iE ^ 5P m M M ) . 
m 4 : 

esophagus tumor ( ^ jS M ^ ) . normal esophagus (IE 
5 -^-k^M-Wi) . stomach tumor ( W 3S E ^ ) > normal 
stomach ( IE ^ ^fl ) , colon tumor (i^fliJSM^II) . 
normal colon {lE-M Xmmi^) , rectum tumor ( it Bi 
MM) . normal rectum ( IE ^ S fii M M ) . thyroid 
tumor . normal thyroid ( IE S ? ^ fli M 

10 i^) , adrenal tumor (mWISMWi) . normal adrenal 
dE^SiJ^mil) . parotid tumor C^T UBt&U) , 
normal parotid ilE'MMyU^^) ^ lymphoma ( U > 
ffl) . normal lymph node (IE ^ U > v*"^ ^ ) » 
H! 5 : 

15 kidney tumor ( ^ M M ) , normal kidney ( IE S ^ M 
M^) , ureter tumor ( S W 5S iit ) . normal ureter 

(lES^l^Mili) . bladder tumor (mmm^Wi) . 
normal bladder ( IE ^ a§ fl£ M It ) , stomach tumor ( W 3S 
UWi) . normal stomach ( IE W iffl ) > ovarian 

20 tumor ( 9P m ?S ^fl . 4 01J ) , ovarian normal ( IE ^ 5P ^ 

m.m. 4 m) o 

K). ESM{3:Btj-^TSC4 0 3 Mt^mm 
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^m.^ (m 4) . ±mm (iii4), mmm (i2i4), ^ 
'ik^m (MA). MTM^ (m 4) . m^m im s) r 

U^^pm^S (1215, 4 2 m) \Zio\^^X. TSC40 3 

(6) T s c 4 0 3 mBif-^miz ^ ^ y ^ - ti ^um 

TS C 4 0 3m&f-<D:t--f>V-y'^ y ^ y V - K 
PCDNA3. 1/His (-f>lfhDy>ti:) 
^/7^_cr)BamHIS(C;Xho Itf-T hfc^ALTT 
10 SC4 0 3ae^^51^i'i57-S:#fc. 

± sST# e, nfc^fi^ ^ - ts 

C 4 0 3 a e ^ :^»^' SS M ft ^ o S ^ ^ M T ^ fc 
NIH3T3i|ffllia<£j?t/i}t:7;r-;^X7';/-k-1'^ 
:5Ci^iHmo:^* Vi^SS L (Shin, C. . Shilo. B.. 
15 Go 1 df arb. M. P. . et al., Proc. Natl. Acad. Sci.. USA.. 
76. 5714-5718 (1979)) o 
,l5g*^I116 (TSC40 3jt'(H^5:#AbTV^;^cCV^3 

y V u - )\'mu) 'Kxsm 1 (TSC4 0 3ae^^AiB 

IS) II 5^ To 

20 ^ m (D n YC ^ K> m ^ tS^fi h ^ X> . TSC40 3jte^ 
A U T fffl {c!^ it e T ^ ?i $1] % $ ^ I:: 
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tco ^(DZ.il-b^^. TSC40 3itfe^«. ^(Dit^T 

m < '^^t> -o X ^ ^ Lifim ^ i)'^'^ 
5 Hm^J 2 

khlNGlLa^T 

(1) h h I N G 1 L ae^c^ □ > ^^S.I^D N A 
-> — X > > y 
h hB&i,SrMcDNA^<y^U — 75^e>^£S^-S^^l^^^- 
— •D(D^U — y (GEN-146F11) 5:, i^COfiO 
15 SP^, tbJl^i?ISiJ;Dfi&aibfcmRNA*j^n->x 

cDNA^^B-^b. '^i^iJ'-AZAPIl (T.h^iJ'v- 
>tt$li) tCifAL, cDNA^-fy^U-^ti^bi'S: 
(:>cJ^GENUl?--5"-'r>X7-'Y5^i-h, i^JvI^ii^ 
20 i^SC^tt) o -r>h*5l^ • x^>/>^3 >S (in vivo 

excision: Short. J. M. . et al.. Nucleic Acids Res., 
il. 7 5 8 3-7 600 ( 1 9 88)) tCi o T « 5^ ife ± f3 k h ® 
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u - — ^ }i V ^ 7 y "Zf 9 6'^x;l/-7-r:^n:/l/— 

g^ia^U. :/^7.SKgi!3J4aiSgPI-100 (i^ 
iS7 S L M CD R N A ti, R N ase^iaS J; D M 11!^* 

L/to m.^ ^ \z 3 0 n \ \z m m \y ^ 2/iWia-y;wf' 

^ O 1 p. 1 5&v-:?x>7.SCvffi{CffiVi, ^D02 1 
M I :/ ^ X ^ H D N A i L T 4 "C {I # L fcc 

15 — (Sanger, F. , et al. , Proc. Natl. Acad. Sci., 
U.S.A.. 74. 5 463-5467 (1 977)) ^ « v ■x ^ 4^ — ^ 

^ '-m\z? c R ^ 2: ^JD 5^ b fc :^ f£ T ^ -y- ^ 

— X > X S (Carothers. A.M.. et al.. Bio. 
Techniques. 7. 494-499 (1 989)) ^ © :^ 

20 J£{lii>ao-/^X5h*DNA (43<fc^0. 1-0. 5 
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->-i:7X>7.:/^-f-7-<hbT. _.F I T c 
(fluorescein i s o t h i o cy ana t e) ytWit^ V fz ^ <D ^ ^ 

fflL. Taq7J^'J^^--t^na;0i^s«32 5•t^-r^;^Slt^^ 

5 ^X>1J--, ALF''"DNA->-i'X>1?--(77;i'V 

S 0) 15 ?ij * ^ ^ b fco 

3' 4¥mmn^\t, ^miRf- <D ^mfk (heterogeneity) 

10 \Z ^ -D X \t. 3 ' #J CD -> - i7 X > X fr o fee 

DNA>'-i7X>-y--Tf#e>n;^c:Ig:*c:^^SiE?'J1t^ 
64t*'yh0Ii>Hi — ^-DEC3400{rlteill 

^^rnv-^lffti, uwgcgofasta:/o^^a 

15 (Pearson. W. R. and Lipman. D. J., Proc. Na 1 1. Acad. 
Sci.. USA.. 85. 2444-2448 ( 1 9 88)) t j: S x — 3^ — ^ 
-X (GenBank. EMBL) ^ M \Z ^ Tzo 

h hfl^MFwc DNA^-r:/^U-{-'^</^TCO±IEmtfT 
^1^^> CFujiwara. t. . et al., DNA Res.. 2. 
2 0 1 07-1 1 1 ( 1 991 )) m^ai^nTViS. 

Jim\zVt^^. ti ^ ^ n t h fl^ FtS c D N A ^ ^ 
U->6^e,«<t5^l'3i^U/c4oJ:^5 0 4 OOE ST s 
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(expressed sequence lags:% 
D N A Sa ) CO @E ^'J ^ ^ ^ L :^Co 

F A S T A D ^ A ck ^ Gene Bank ,t E M B L C3 BE 
^J^^c^^'TTv GEN-1 4 6F 1 1 t^^Ltz^n — 
5 >75^ p 3 3 CGenBank A. C. No. AF001 954] fC ]ti 

S i ^ ^ b fc. 

±iEGEN - 1 4 6 F 1 1 ^j7D->©JtO±gE^J* 

10 x'— i:^'eefflt"^DNA-> — ^>:^->>i^=£fTVi, Sfe, 
h (i^M) tbT^^^:$'— (pBluescript 
vector: 7. h "7 P — > ^ M ( S t r a t agene) ) A $ 

P U :^ \^ t ^ L X. ^y-n-^CD'J'f-t^i/''^ 

^^tfc DNA<D:^a@E^iJ^*^ U , ffe <Z) < 55vO H 
51il{ST(Z)DNAga^J^:lt^bfc:. 

@H^'J#^:6{', GEN-146Flli57P — > 
(cDNA) <Z)^^iE?'J^, iH^'J#^: 5 1C, ^t^n- 

\z. ^ ;K m @E ^'J T' n - h' $ n ^ ft ^ 7 S y ^ SB ^'J ^ 3^ T . 
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i::m^^nrco m^mphzi \^ > i^. 9 3 2-9 34#b 
5 2 8 0 7 ^ y ^ommm^n^ o - }i r ^ B 4 0 m.mti 

<D:t — Zf> • —"f ^ > y • y U — A ^ ^ Aj-^ tzo 

mi^ijK p 3 3 CGenBank A. C. No. AF044076] 

VMB IrI '14 >t r ^ 7 S y m IE ^ 3 - H f ^ :i t ¥'J o 
10 Tz. ^ <D m S <D n m ^ It, 6 0. 0%Ta5-pfco 

S fc, 7 5 y m gE ^'J ^ ;HC 43 T . ^ aj a e T I:: 

p 3 3 = ' CGenBank A. C. No. AF044076:i t <D ^ Wl ^ 

*^Bjaa^tc:j;o=i-H$nsth i ngi lusk 

<7)@E^i ( ThlNGlLj t^^) TSf* P 3 3 '^^'©SE 

^ij ( Ga rkave t s ev, et al.. Nature. Genet., H, 415- 
420 (1 99 6); Garkavetsev. et al.. Mol. Cell. Biol.. 
20 il. 201 4-20 1 9 (1 997), GenBank A. C. No. AF001 954. 

L, z. (DM^nt^ (DmniE^^fs.-^ tlx 0 . iTiE^a5SS 

GenBank A. C. No. AF044076 }3 ^ ^ n T -So M^, 
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Tib^c h I N G 1 L f3 *3 t:)- S — ^ T'Sr^f , 
^Jtt, p33INGlC07ay^g5^Ji:58. 9% (IT 

(2) y - if > :/ □ f 

^ > y A ♦ •t^)::iy^!pvt^v^ ' :f ^ s. > y m^z. 

^ y - -tf > y □ h cfc 0 r? ffi L ;fcc 

y - tF > >^ o h ^ tt, M ffl «E , t h 
15 UTN-yny h (Human Multiple Tissue Nothern blot 

gpt>, ±fEi:7n->GEN-l 4 6F 1 l<^±@a?'J* 
PCRT'it*gL, PCRit*gM«iJ^ [=*P] - dCTP 

20 >;9--7>A-rAtt) t'J;D1^IISUTya-":/tLfc. 
zf u y h ^ 4 m m :f u /\ ^ ^) y ^ X 'ik. 4 2 x: - 
5o%7J^;ua75F/'5xssc/ioxx>a;p 
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y mi&y 2 % S D S mm (lOO/zg/ml^tt+J-'Jrti 
^DNA^m) (Omm^-C/^-^ZfO^-iXV^o 2X 
SSC/0. l%SDSlrT^MT{3T2!E]i5fe'^^. :k 
ViTO. 2xSSC/'0. 1%SDS{CT6 5'CTIC: 

5 i5^PBi-r2[Eit5fei^bfco y>()V^~\t-7 0x:Tx*. 

10 mm. mm. miiM. mm. mm. ^^m. ±m. ^mst 

'Bi.Zf^) >/'^^. m 'P ^ tL^ tl THeartj , TBrainj , 
rpiacentaj . TLungJ , TLiverj , TSkeltal 

Musclej , TKidneyj , rpancreasj , rspleenj , 
rihymusj , rprostatej , TTestisj , Tuterusj , 
15 rsmall Intestinej , rcolonj , rperipheral bloodj 

RZS TLeukocytej t^^) Ic i3 T ^ ^ e> n, 

1. 5kb5.r^l. 3kb<^-00^^#:7&^^tti$n7to 

^Tz. ±mm. ^mm. w^m. ^ m tji a (d < 

CD^mWt.\z-D l^X h. fc h T P □ y K (Human Tumor 
20 Panel Blot: ^>biha-i?x>ttSi) ^. n^vx<±Um 

± m m m mwi \z -D X (D B ^ ^ m 1 o n To 
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^, N i-i.±m ^ M <D lE"^ t&n ( H 4' N :Normal t ) ^ 
$) m it 4 ^ <D m ^ ^ M (D (D 1^ ^ ^ ^ L T ^ c 

Z. (O Z. t H)^ <b . :*:|gBJhhINGlLite^lix 1^ <D 

10 mi^^x^. ^fz}^ h I N G I LMiRj- (D^mM^\zi^-r 

(3) FISH. 7 V X - 3 > /\ < >^ U h* fc J; ^ ^ 
-7 «y tr > 

15 ^fe^*:<Z)M?'J<^feJ6<DFISHl^, <i> ^ <D :^ ^ 
(Takahashi E. . et al. . Hum. Genet.. 86. 14-16 
(1 990) ) 13 T, #nX5KDNAO0. 5/xg^:/D 

-ytLT^se^LT^jSSbfe. F I SHU yob* 7 

100-7^ isoioo)x«ccD 

tf V 3 > SI) ck o T ffi ^ ^ n fcc 

lOOO#iiJ&<]7:j:R-A*>H(^)5^i^4'^ 
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(D m ^ ^ U m. V tz ^ i- i-i. hKINGlLjie^O 
PSkf^^ m&i^, 4q3 5. l<D&Lm\:i&^^tf)^P\mi^ 

5 *^Bj{ickn«, mmtiB'^^^'M^'^T s c 4 0 3 
CD fij ffl n <t n If , 1$ 3S . mum^ (Dm-^mit(Dmm. 

^ fc * ^ 0J H J: n tf . 1^mU\i h I N G 1 L it e T 

tc. f,|fl KB ^ ilffl It JS W S. ffi it CD ST $ffl SS CD 
15 JPi^^ T 4^ b - -> X ^ CD ;^ I? H # T ^ 5^ 

0iJ ^ tfJS CD ^ S/f bT i ?i S o ^fc, ±SH 

thlNGlLMaMfC^TSlSJ^PS^^'J. BP-fe> ^fflUS 

m mm urn. tri^M fs. e (d m m 7. ^ v - =• > ^ h ^ m 



BNSDOCID; <W0 99<0190A1_I_> 



wo 99/40190 



PCT/JP99/00419 



66 

ft ^ 05 $5 B 
5 r tl -A^ <D i7 U :t \i -T^ ^ m. : 

n^m ^ ^ V ^ :7 u :t ^ ]^ 

(b) ±fa (a) (DTf^V^^U:i-^]^t7.h^J>>>:ii> 
10 (c) BE?'I#-^: lT^$n^75yS?S2^JS:^tfjJ^U 
9 5%(Dffl|WItt^^^r^53^'J^^7 U ^ He 

15 2 (3 IE«lc jie^. 

5. gH^ij§^: 2 X' Tik n ^ m.m^m <D u < t h 

F. 

6 . IH ^iJ # ^ : 2 X ^ n ^ mm^m <D :f3: < t h 
20 i5i®oiii!^r^i^SE^J^Wr^:/o-:/. 

7 . §E ^iJ # ^ : 2 X'Tjk^ tl^mm^imoPtJ: < t h 

1 5{l<Djl!^-rsmSS2^>J2:Wt-^:/^-1'-7-. 
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8. : 2 X'^-^ n^MMm^i(D'pu < 

1 5 m o m M-r ^ m m M m ^ ^ -t ^ u - iL uw. m 
: 2 X' ^ n ^ ^ (0 :fs. < t h 1 5<ioa 
m.'T ^ ^mm^ t:^-r ^ ':f y - ^ m ^^x. m^m 

9. mi)^^m. iP^jSv -kmm. i^mm. mmm. ¥ 

1 0. SH^'JS^ : 2 X ^ ^ n ^ ^mMJ^i (0 (i^ fs. < t h 

10 1 5 mcommr ^mmw.m^m-r ^■fT3-zfx\tmm 

m-r ^mmmm^m-t ^ ^ ^ - ^ '^Mf^^ t Lx 

^^mmm^ y ho 
1 1. mi^mi\zmm.(DmB=Fiz^-Dxn-}^-^n^. 
15 ninm^ : i x- ^ ^ n s 7 a y ^ ^ # t* s ^ e 

20 14. i^^T<^(a), (b)25:tK(c)5&^^3l«n^ 
(a) IH^'JH^: 5X7^-^n^mm^mX\t^(Dmmin 
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mm ^ ^ts Tf^ ^) ^ i; u -t ^ \^ 

(b) JLIB (a) cD7i?iJ^:?I/:^-^HtXh>J>i^3c> 

(c) IE?'J#-^: 47?^^n'&75/^SH^JS:^tr3jtU 

9 h % (O ^^\^-^-^ t ^ its ^) >; V =5- Y . 
1 5. iE^J#^ : 6T5^$n^«|g@B^J2:Wr-g>lt:^ 

10 1 % m (D ^^m.-^ ^ '^^m.nis^ ^ fs. ^ ^} zi ^ V it =^ 
Ko 

17. @S^?'J#^:5T^$n§i^SSE^JcDdi>fj:<tfe 

15 i5{@©3iii^r^:^a§e^j<i:W-r^:/^-rs'-o 

1 9. iS^iJ#-^: 5T^Sn^iygS@a^J©^>fj:<<hfe 

20 l3}rlE«fe(Ditfi^0^ll^^^tB-r-i), ?Sco0lllr:^^£o 

2 0. mifi^nm. 5P^JgR Of ^ 31^ 
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2 1. iE^J#-^ : 5X'm-^n^^&mm(D{i^i3i<th 

m.-r ^ m. m ^ ^ T ^ •/ ^ -i - ^ ^ ^ ^ ^ 
2 2. is^^i 3 izmmcD&B'f- \z X :2 - \i ^ n 

a So 

2 3. |S^^2 2tCfHilOliaKtw|g'&14<£*--rsta 
10 <*:c 



15 



20 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 8 



O 00 



in 00 



o c\ 

CO !«■ 








« to 




P to 








H O 

^ o. 



O H 

Z It 

H M 

J3 Oi 



H 

A a 



a «t 

H fO 

J3 o. 



H fO 

A a 



BNSDOCID: <WO_S9«0ig0A1 J.> 



wo 99/40190 PCT/Jl'99/00419 

9/10 



FIG. 9 
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FIG. 10 
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SEQUENCE LISTING 



<110> Ostuka Pharmaceutical Co., ltd. 

<120> TSC403 gene and human INGIL gene 

<]30> P99-04 

<140> 

<14l> 

(150> JP HlO-38133. IP HlO-73234 and JP HlO-134679 
<151> 1998-02-03, 1998-03-05 and 1998-04-28 
<160> 9 

<170> Palentln Ver. 2. 0 



<210> 1 
<211> 416 
<212> PRT 

<213> human normal lung cDNA library 
<400> 1 

Met Pro Arg Gin Leu Ser Ala Ala Ala Ala Leu Phe Ala Ser Leu Ala 

15 10 15 

Val He Leu His Asp Gly Ser Gin Met Arg Ala Lys Ala Phe Pro Glu 

20 25 30 

Thr Arg Asp Tyr Ser Gin Pro Thr Ala Ala Ala Thr Val Gin Asp He 

35 40 45 

Lys Lys Pro Val Gin Gin Pro Ala Lys Gin Ala Pro His Gin Thr Leu 

50 55 60 

Ala Ala Arg Phe Met Asp Gly His lie Thr Phe Gin Thr Ala Ala Thr 
65 70 75 80 

Val Lys He Pro Thr Thr Thr Pro Ala Thr Thr Lys Asn Thr Ala Thr 
85 90 95 
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Thr Ser Pro He Thr Tyr Thr Leu Val Thr Thr Gin Ala Thr Pro Asn 

100 105 110 

Asn Ser His Thr Ala Pro Pro Val Thr Glu Val Thr Val Gly Pro Ser 

115 120 125 

Leu Ala Pro Tyr Ser Leu Pro Pro Thr lie Thr Pro Pro Ala His Thr 

130 135 140 

Ala Gly Thr Ser Ser Ser Thr Val Ser His Thr Thr Gly Asn Thr Thr 
145 150 155 160 

Gin Pro Ser Asn Gin Thr Thr Leu Pro Ala Thr Leu Ser He Ala Leu 

165 170 175 

His Lys Ser Thr Thr Gly Gin Lys Pro Asp Gin Pro Thr His Ala Pro 

180 185 190 

Gly Thr Thr Ala Ala Ala His Asn Thr Thr Arg Thr Ala Ala Pro Ala 

195 200 205 

Ser Thr Val Pro Gly Pro Thr Leu Ala Pro Gin Pro Ser Ser Val Lys 

210 215 220 

Thr Gly lie Tyr Gin Val Leu Asn Gly Ser Arg Leu Cys He Lys Ala 
225 230 235 240 

Glu Met Gly He Gin Leu He Val Gin Asp Lys Glu Ser Val Phe Ser 

245 250 255 

Pro Arg Arg Tyr Phe Asn He Asp Pro Asn Ala Thr Gin Ala Ser Gly 

260 265 270 

Asn Cys Gly Thr Arg Lys Ser Asn Leu Leu Leu Asn Phe Gin Gly Gly 

275 280 285 

Phe Val Asn Leu Thr Phe Thr Lys Asp Glu Glu Ser Tyr Tyr He Ser 

290 295 300 

Glu Val Gly Ala Tyr Leu Thr Val Ser Asp Pro Glu Thr Val Tyr Gin 
305 310 315 320 

Gly He Lys His Ala Val Val Met Phe Gin Thr Ala Val Gly His Ser 
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325 330 335 

Phe Lys Cys Val Ser Glu Gin Ser Leu Gin Leu Ser Ala His Leu Gin 

340 345 350 

Val Lys Thr Thr Asp Val Gin Leu Gin Ala Phe Asp Phe Glu Asp Asp 

355 360 365 

His Phe Gly Asn Val Asp Glu Cys Ser Ser Asp Tyr Thr He Val Leu 

370 375 380 

Pro Val He Gly Ala He Val Val Gly Leu Cys Leu Met Gly Met Gly 
385 390 395 400 

Val Tyr Lys He Arg Leu Arg Cys Gin Ser Ser Gly Tyr Gin Arg lie 
405 410 415 

<210> 2 
<211> 1248 
<212> DNA 

<213> human normal lung cDNA library 
<400> 2 



atgccccggc 


agctcagcgc 


ggcggccgcg 


ctct tcgcgt 


ccctggccgt 


aattttgcac 


60 


galggcagtc 


aaatgagagc 


aaaagcat 1 1 


ccagaaacca 


gagat tat tc 


tcaacctact 


120 


gcagcagcaa 


cagtacagga 


cataaaaaaa 


cctgtccagc 


aaccagctaa 


gcaagcacct 


180 


caccaaact t 


tagcagcaag 


at tcatggat 


ggtcatatca 


cct ttcaaac 


agcggccaca 


240 


gtaaaaattc 


caacaactac 


cccagcaac t 


acaaaaaaca 


ctgcaaccac 


cagcccaatt 


300 


acctacaccc 


tggtcacaac 


ccaggccaca 


cccaacaact 


cacacacagc 


tcctccagt t 


360 


actgaaglta 


cagtcggccc 


tagcttagcc 


ccttattcac 


tgccacccac 


catcacccca 


420 


ccagctcata 


cagctggaac 


cagt tcatca 


accgtcagcc 


acacaactgg gaacaccact 


480 


caacccagta 


accagaccac 


cct tccagca 


actt tatcga 


tagcactgca 


caaaagcaca 


540 


accggtcaga 


agcctgatca 


acccacccat 


gccccaggaa 


caacggcagc 


tgcccacaat 


600 


accacccgca 


cagctgcacc 


tgcctccacg 


gttcctgggc 


ccacccl tgc 


acctcagcca 


660 


tcgtcagtca 


agac Iggaat 


t latcaggt t 


ctaaacggaa 


gcagactctg 


tataaaagca 


720 
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gagatgggga 


tacagctgat 


tgt tcaagac 


aaggagtcgg 


ttUltcacc 


tcggagatac 


780 


t tcaacatcg 


accccaacgc 


aacgcaagcc 


tctgggaact 


gtggcacccg 


aaaatccaac 


840 


cttctgttga 


at 1 1 tcaggg 


cggatttgtg aatctcacat 


t taccaagga 


tgaagaatca 


900 


tat tatatca 


gtgaagtggg 


agcctat t tg 


accglclcag 


atccagagac 


agt t taccaa 


960 


ggaatcaaac 


atgcggtggt 


gatgt tccag 


acagcagtcg 


ggcat tcct t 


caagtgcgtg 


1020 


aglgaacaga 


gcclccagtt 


glcagcccac 


ctgcaggtga 


aaacaaccga 


tgtccaactt 


1080 


caagcctt tg 


alt t tgaaga 


Igaccacttt 


ggaaatgtgg 


atgagtgctc 


gtctgactac 


1140 


acaat tgtgc 


t tec tgtgat 


tggggccatc 


gtggt tggtc 


tctgcct tat 


gggtatgggt 


1200 


gtctataaaa 


tccgcctaag glgtcaatca 


tctggatacc 


agagaatc 




1248 



<210> 3 
<211> 3198 
<212> DNA 

<213> human normal lung cDNA library 

<220> 

<221> CDS 

<222> (64).. (1311) 

<400> 3 

ggcaccgatt cggggcctgc ccggacttcg ccgcacgctg cagaacctcg cccagcgccc 60 
acc atg ccc egg cag etc age gcg gcg gcc gcg etc Itc gcg tee ctg 108 
Met Pro Arg Gin Leu Ser Ala Ala Ala Ala Leu Phe Ala Ser Leu 
16 10 15 

gcc gta att ttg cac gat ggc agt caa atg aga gea aaa gca ttt cea 156 
Ala Val He Leu His Asp Gly Ser Gin Mel Arg Ala Lys Ala Phe Pro 

20 25 30 

gaa acc aga gat tat tct caa cct act gca gca gca aca gta cag gac 204 
Glu Thr Arg Asp Tyr Ser Gin Pro Thr Ala Ala Ala Thr Val Gin Asp 

35 40 45 

ata aaa aaa ect gtc cag caa cea get aag caa gca cct cac caa act 252 
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He Lys Lys Pro Val Gin Gin 
50 

gca aga 

Ala Arg 



tta gca 
Leu Ala 
65 

aca gta 
Thr Val 
80 
acc acc 
Thr Thr 

aac aac 
Asn Asn 

age tta 
Ser Leu 

aca get 
Thr Ala 
145 
act caa 
Thr Gin 
160 

ctg cac 
Leu His 

cca gga 
Pro Gly 



aaa att 
Lys lie 

age cca 
Ser Pro 

tea cac 
Ser His 
115 
gee ect 
Ala Pro 
130 

gga ace 
Gly Thr 

ccc agt 
Pro Ser 

aaa age 
Lys Ser 

aca acg 
Thr Thr 
195 



t tc atg gat 
Phe Met Asp 
70 

cca aca act 
Pro Thr Thr 
85 

att acc tac 
He Thr Tyr 
100 

aca get cct 
Thr Ala Pro 

tat tea ctg 
Tyr Ser Leu 

agt tea tea 
Ser Ser Ser 
150 

aac cag acc 
Asn Gin Thr 
165 

aca acc ggt 
Thr Thr Gly 
180 

gca get gcc 
Ala Ala Ala 



Pro Ala 

55 
ggt cat 
Gly His 

acc cca 
Thr Pro 

ace ctg 
Thr Leu 

cca gtt 
Pro Val 
120 
cca ccc 
Pro Pro 
135 

acc gtc 
Thr Val 

acc ctt 
Thr Leu 

cag aag 
Gin Lys 

cac aat 
His Asn 
200 



Lys Gin Ala Pro His Gin Thr 
60 

caa aca gcg gcc 

Gin Thr Ala Ala 



ate acc ttt 
He Thr Phe 
75 

gca act aca 
Ala Thr Thr 
90 

gtc aca acc 
Val Thr Thr 
105 

act gaa gtt 
Thr Glu Val 

acc ate ace 
Thr He Thr 

age cac aca 
Ser His Thr 
155 

cca gca act 
Pro Ala Thr 
170 

ect gat caa 
Pro Asp Gin 
185 

acc acc cgc 
Thr Thr Arg 



aaa aac 
Lys Asn 

cag gcc 
Gin Ala 

aca gtc 
Thr Val 
125 
cca cca 
Pro Pro 
140 

act ggg 
Thr Gly 



act gca 
Thr Ala 
95 

aca ccc 
Thr Pro 
110 

ggc cct 
Gly Pro 

get cat 
Ala His 

aac acc 
Asn Thr 



t ta teg ata gca 
Leu Ser He Ala 
175 

ccc acc cat gcc 
Pro Thr His Ala 
190 

aca get gca cct 
Thr Ala Ala Pro 
205 



300 



348 



396 



444 



492 



540 



588 



636 



684 
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gcc tec acg gtl cct ggg ccc acc ctt gca cct cag cca teg tea gtc 732 

Ala Ser Thr Val Pro Gly Pro Thr Leu Ala Pro Gin Pro Ser Ser Val 

210 215 220 

aag act gga att tat cag gtt eta aac gga age aga etc tgl ata aaa 780 

Lys Thr Gly lie Tyr Gin Val Leu Asn Gly Ser Arg Leu Cys He Lys 

225 230 235 

gca gag atg ggg ata cag ctg att gtt caa gae aag gag leg gtt ttt 828 

Ala Glu Met Gly He Gin Leu He Val Gin Asp Lys Glu Ser Val Phe 

240 245 250 255 

tea cct egg aga tae ttc aac ate gae ccc aac gca acg caa gcc tet 876 

Ser Pro Arg Arg Tyr Phe Asn He Asp Pro Asn Ala Thr Gin Ala Ser 

260 265 270 

ggg aac tgt gge acc cga aaa tec aac ctt etg ttg aat ttt eag gge 924 

Gly Asn Cys Gly Thr Arg Lys Ser Asn Leu Leu Leu Asn Phe Gin Gly 

275 280 285 

gga ttt gtg aat etc aca ttt aee aag gat gaa gaa tea tat tat ate 972 

Gly Phe Val Asn Leu Thr Phe Thr Lys Asp Glu Glu Ser Tyr Tyr He 

290 295 300 

agt gaa gtg gga gcc tat ttg ace gtc tea gat cea gag aca gtt tac 1020 

Ser Glu Val Gly Ala Tyr Leu Thr Val Ser Asp Pro Glu Thr Val Tyr 

305 310 315 

caa gga ate aaa cat gcg gtg gtg atg ttc cag aea gca gtc ggg cat 1068 

Gin Gly He Lys His Ala Val Val Mel Phe Gin Thr Ala Val Gly His 

320 325 330 335 

tec ttc aag tgc gtg agt gaa cag age etc cag ttg lea gcc cac etg 1116 

Ser Phe Lys Cys Val Ser Glu Gin Ser Leu Gin Leu Ser Ala His Leu 

340 345 350 

cag gtg aaa aca acc gat gtc caa ctt caa gcc ttt gat ttt gaa gat 1164 

Gin Val Lys Thr Thr Asp Val Gin Leu Gin Ala Phe Asp Phe Glu Asp 
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355 360 365 

gac cac ttt gga aat gtg gat gag tgc teg tct gac tac aca att gtg 1212 
Asp His Phe Gly Asn Val Asp Glu Cys Ser Ser Asp Tyr Thr He Val 

370 375 380 

ctt cct gtg att ggg gcc ate gtg gtt ggt etc tgc ctt atg ggt atg 1260 
Leu Pro Val lie Gly Ala He Val Val Gly Leu Cys Leu Mel Gly Met 

385 390 395 

ggt gtc tat aaa ate cgc eta agg tgt caa tea tct gga tac cag aga 1308 
Gly Val Tyr Lys He Arg Leu Arg Cys Gin Ser Ser Gly Tyr Gin Arg 
400 405 410 415 

ate taattgttgc ccggggggaa tgaaaataat ggaatttaga gaactetttc 1361 
He 

atcccttcca ggalggatgt tgggaaattc cetcagagtg tgggtcctte aaaeaatgta 1421 

aaccaccatc ttctattcaa atgaagtgag tcatgtgtga tttaagttca ggcagcacat 1481 

caatttctaa atactttttg tttattttat gaaagatata gtgagctgtt tattttctag 1541 

tttcctttag aatattttag ccactcaaag teaacatttg agatatgttg aattaacata 1601 

atatatgtaa agtagaataa gccttcaaat tataaaccaa gggtcaattg taactaatac 1661 

tactgtgtgt gcattgaaga ttttatttta eccttgatct taacaaagcc tttgctttgt 1721 

tatcaaatgg actttcagtg cttttactat ctgtgtttta tggtttcatg taacatacat 1781 

attcctggtg tagcaettaa ctecttttcc actttaaatt tgtttttgtt ttttgagacg 1841 

gagtttcact cttgtcacee aggetggagt acagtggcac gatetcggct tatggcaace 1901 

tccgcctecc gggttcaagt gattctcctg cttcagettc ccgagtagcl gggatlacag 1961 

gcacacacta ccacgcctgg ctaat ttttg tatttttatt atagacgggt tteaecatgt 2021 

Iggccagact ggtcttgaac tcttgacctc aggtgatcca cecacctcag ceteccaaag 2081 

tgctgggatt acaggcatga gccattgcge ccggccltaa atgttttttt taatcatcaa 2141 

aaagaaeaac atatctcagg ttgtetaagt gtttttatgt aaaaccaaea aaaagaacaa 2201 

atcagcttat attttttatc ttgatgactc ctgcteeaga atgctagaet aagaattagg 2261 

tggctacaga tggtagaaet aaacaataag caagagacaa taataatggc cettaattat 2321 

taacaaagtg ccagagtcta ggctaagcac tttatctata tctcatttca Itctcacaae 2381 
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ttataagtga atgagtaaac tgagacttaa 


gggaactgaa 


tcact laaat 


gtcacctggc 


2441 


taaclgalgg cagagccaga gcttgaattc 


atgllggtct 


gacatcaagg 


tctltggtct 


2501 


tctccctaca ccaagtlacc tacaagaaca 


atgacaccac 


aclctgcctg 


aaggctcaca 


2561 


cctcalacca gcatacgctc accttacagg 


gaaatggglt 


tatccaggat 


catgagacat 


2621 


tagggtagat gaaaggagag clttgcagat 


aacaaaatag 


cclatccl la 


ataaatcctc 


2681 


cactctctgg aaggagactg aggggctttg 


taaaacat ta 


gtcagt tgcl 


catttttatg 


2741 


ggattgctta gctgggctgt aaagatgaag 


gcatcaaata 


aac Icaaagt 


atttttaaat 


2801 


ttttttgata atagagaaac ttcgctaacc 


aactgt tctt 


tct Igaglgl 


atagccccal 


2861 


cttglggtaa ctlgctgctl clgcacltca 


tatccatat t 


tcclattgtt 


cactttattc 


2921 


tgtagagcag cctgccaaga atlttatttc 


tgctgltut 


tttgctgcta 


aagaaaggaa 


2981 


ctaagtcagg algttaacag aaaagtccac 


ataaccctag aat Icltagt 


caaggaataa 


3041 


ttcaagtcag cctagagacc atgtlgactt 


Icctcatgtg 


lltccttatg 


ac Icagtaag 


3101 


tlggcaaggt cctgacttla glcttaataa 


aacal tgaat 


tglagtaaag gtttltgcaa 


3161 


taaaaactta ctttggaaaa aaaaaaaaaa 


aaaaaaa 






3198 



<2I0> 4 
<211> 280 
<2I2> PRT 

<213> human embryonic brain cDNA library 
<400> 4 

Met Leu Gly Gin Gin Gin Gin Gin Leu Tyr Ser Ser Ala Ala Leu Leu 

15 10 15 

Thr Gly GIu Arg Ser Arg Leu Leu Thr Cys Tyr Val Gin Asp Tyr Leu 

20 25 30 

Glu Cys Val Glu Ser Leu Pro His Asp Met Gin Arg Asn Val Ser Val 

35 40 45 

Leu Arg Glu Leu Asp Asn Lys Tyr Gin Glu Thr Leu Lys Glu He Asp 

50 55 60 

Asp Val Tyr Glu Lys Tyr Lys Lys Glu Asp Asp Leu Asn Gin Lys Lys 
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65 70 75 80 

Arg Leu Gin Gin Leu Leu Gin Arg Ala Leu He Asn Ser Gin Glu Leu 

85 90 95 

Gly Asp Glu Lys He Gin lie Val Thr Gin Met Leu Glu Leu Val Glu 

100 105 no 

Asn Arg Ala Arg Gin Met Glu Leu His Ser Gin Cys Phe Gin Asp Pro 

115 120 125 

Ala Glu Ser Glu Arg Ala Ser Asp Lys Ala Lys Met Asp Ser Ser Gin 

130 135 140 

Pro Glu Arg Ser Ser Arg Arg Pro Arg Arg Gin Arg Thr Ser Glu Ser 
145 150 155 160 

Arg Asp Leu Cys His Mel Ala Asn Gly He Glu Asp Cys Asp Asp Gin 

165 170 175 

Pro Pro Lys Glu Lys Lys Ser Lys Ser Ala Lys Lys Lys Lys Arg Ser 

180 185 190 

Lys Ala Lys Gin Glu Arg Glu Ala Ser Pro Val Glu Phe Ala He Asp 

195 200 205 

Pro Asn Glu Pro Thr Tyr Cys Leu Cys Asn Gin Val Ser Tyr Gly Glu 

210 215 220 

Met He Gly Cys Asp Asn Glu Gin Cys Pro He Glu trp Phe His Phe 
225 230 235 240 

Ser Cys Val Ser Leu Thr Tyr Lys Pro Lys Gly Lys trp Tyr Cys Pro 

245 250 255 

Lys Cys Arg Gly Asp Asn Glu Lys Thr Met Asp Lys Ser Thr Glu Lys 

260 265 270 

Thr Lys Lys Asp Arg Arg Ser Arg 
275 280 

<210> 5 



: <W0 994D190A1J_> 



wo 99/40190 PCT/JP99/00419 

10/13 



<211> 840 
<212> DNA 



<213> human embryonic 


brain cDNA 


1 i brary 






<400> 5 












algt tagggc 


agcagcagca 


gcaactgtac 


tcgtcggccg cgctcctgac 




60 


agccggctgc 


tcacctgcta 


cgtgcaggac 


taccttgagt gcgtggagtc 


er t QC CCCH C 


120 


gacatgcaga 


ggaacgtgtc 


tgtgctgcga gagctggaca acaaatatca 






aaggaaat tg 


atgatgtcta 


cgaaaaatat 


aagaaagaag atgatttaaa 










gagagcacta 


attaatagtc aagaattggg 


a&il ledaaaa 


0 V V 


atacagal Ig 


t tacacaaal 


gctcgaattg gtggaaaatc gggcaagaca 


aatggagt ta 


360 


cactcacagt 


gt t tccaaga 


tcctgctgaa 


agtgaacgag cctcagataa 


agcaaagalg 


420 


gat tccagcc 


aaccagaaag 


atct tcaaga 


agaccccgca ggcagcggac 


cagtgaaagc 


480 


cgtgat t tat 


glcacatggc 


aaatgggat t 


gaagactgtg atgatcagcc 


acctaaagaa 


540 


aagaaatcca 


agtcagcaaa 


gaaaaagaaa 


cgctccaagg ccaagcagga 


aagggaagct 


600 


tcacctgt tg 


agtttgcaat 


agatcctaat 


gaacctacat actgcttatg 


caaccaagtg 


660 


tct tatgggg 


agatgatagg 


atgtgacaat 


gaacagtgtc caattgaatg 


gtttcacttt 


720 


tcatgtgttt 


cact taccta 


taaaccaaag gggaaatggt attgcccaaa 


gtgcagggga 


780 


gataatgaga 


aaacaatgga 


caaaagtact 


gaaaagacaa aaaaggatag 


aagatcgagg 


840 



<210> 6 
<211> 1078 
<212> DNA 

<213> human embryonic brain cDNA library 

<220> 

<221> CDS 

<222> (92). . (931) 

<400> 6 

tccaagctga gctgagggcc cgcggcggcc gcggccggtg catgtgcggc tgctggatgc 60 
ggaggcggcg gcgacggcgc ggatcggcag g atg tta ggg cag cag cag cag 112 
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Met Leu Gly Gin Gin Gin Gin 
1 5 

caa ctg tac teg teg gcc gcg etc ctg acc ggg gag egg age egg clg 160 
Gin Leu Tyr Ser Ser Ala Ala Leu Leu Thr Gly Glu Arg Ser Arg Leu 

10 15 20 

etc acc tgc tac gtg cag gac tac ctt gag tgc gtg gag teg ctg ccc 208 
Leu Thr Cys Tyr Val Gin Asp Tyr Leu Glu Cys Val Glu Ser Leu Pro 

25 30 35 

cac gac atg cag agg aac gtg tct gtg ctg cga gag ctg gac aac aaa 256 
His Asp Met Gin Arg Asn Val Ser Val Leu Arg Glu Leu Asp Asn Lys 
40 45 50 55 

tat caa gaa acg tta aag gaa alt gat gat gtc tac gaa aaa tat aag 304 
Tyr Gin Glu Thr Leu Lys Glu He Asp Asp Val Tyr Glu Lys Tyr Lys 

60 65 70 

aaa gaa gat gat tta aac cag aag aaa cgt eta cag cag ctt etc cag 352 
Lys Glu Asp Asp Leu Asn Gin Lys Lys Arg Leu Gin Gin Leu Leu Gin 

75 80 85 

aga gca eta att aal agt caa gaa ttg gga gat gaa aaa ata cag att 400 
Arg Ala Leu He Asn Ser Gin Glu Leu Gly Asp Glu Lys He Gin He 

90 95 100 

gtt aca caa atg etc gaa ttg gtg gaa aat egg gca aga caa atg gag 448 
Val Thr Gin Met Leu Glu Leu Val Glu Asn Arg Ala Arg Gin Met Glu 

105 no 115 

tta cac tea cag tgt ttc caa gat cct get gaa agt gaa cga gcc tea 496 
Leu His Ser Gin Cys Phe Gin Asp Pro Ala Glu Ser Glu Arg Ala Ser 
120 125 ISO 135 

gat aaa gca aag atg gat tec age caa cca gaa aga tct tea aga aga 544 
Asp Lys Ala Lys Met Asp Ser Ser Gin Pro Glu Arg Ser Ser Arg Arg 
140 145 150 
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ccc cgc agg cag egg acc agt gaa age cgl gal tta tgl cac atg gca 592 
Pro Arg Arg Gin Arg Thr Ser Glu Ser Arg Asp Leu Cys His Met Ala 

155 160 165 

aal ggg att gaa gac tgt gat gat cag cca cct aaa gaa aag aaa tec 640 
Asn Gly He Glu Asp Cys Asp Asp Gin Pro Pro Lys Glu Lys Lys Ser 

170 175 180 

aag tea gca aag aaa aag aaa cgc tec aag gcc aag cag gaa agg gaa 688 
Lys Ser Ala Lys Lys Lys Lys Arg Ser Lys Ala Lys Gin Glu Arg Glu 

185 190 195 

get tea ect gtt gag tit gca ata gat eel aal gaa eel aca tac tgc 736 
Ala Ser Pro Val Glu Phe Ala He Asp Pro Asn Glu Pro Thr Tyr Cys 
200 205 210 215 

tta tgc aac caa gtg let tat ggg gag atg ata gga tgt gac aat gaa 784 
Leu Cys Asn Gin Val Ser Tyr Gly Glu Met He Gly Cys Asp Asn Glu 

220 225 230 

cag tgt cca att gaa tgg lit cac ttt tea tgt git lea ell acc tat 832 
Gin Cys Pro He Glu trp Phe His Phe Ser Cys Val Ser Leu Thr Tyr 

235 240 245 

aaa cca aag ggg aaa tgg tat tgc cca aag tgc agg gga gat aat gag 880 
Lys Pro Lys Gly Lys trp Tyr Cys Pro Lys Cys Arg Gly Asp Asn Glu 

250 255 260 

aaa aca atg gac aaa agl act gaa aag aca aaa aag gat aga aga teg 928 
Lys Thr Met Asp Lys Ser Thr Glu Lys Thr Lys Lys Asp Arg Arg Ser 

265 270 275 

agg tagtaaaggc catccacatl ttaaagggtl atttgactat tatalaatcc 981 
Arg 
280 

gtttgctttc agaaaatgtt ttagggtaaa tgcataagac lalgcaataa ttattaatca 1041 
tfaglaltaa tggtglatta aaagttgttg tactttg 1078 
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<210> 7 

<2n> 10 

<212> DNA 

<2I3> PCR primer sequence for TSC403 
<400> 7 

gatctgacac 10 

<210> 8 
<211> 28 
<212> DNA 

<213> PCR primer PI 
<400> 8 

gatcggatcc aggaggatgc gggtccgg 28 

<2I0> 9 
<211> 30 
<212> DNA 

<213> PCR primer P2 
<400> 9 

gatcctcgag ttactglggt ggctgclgct 30 
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